Introduction

35
Transfer of embryos produced in vitro and preserved by freezing has become routine 36 in dairy production to increase the number of offspring from genetically superior cows Reported in recent studies, another means of reducing intracellular lipid content might 56 be to add L-carnitine (a co-factor of fatty acid transport into the mitochondrial matrix) to 57 the embryo culture medium (Phongnimitr et al. 2013; Takahashi et al. 2013 ). This 
Materials and methods
78
All chemicals were purchased from Sigma-Aldrich (St. Louis, MO, USA) unless 79 otherwise specified. 
116
The semen was thawed at 37 °C in a water bath, laid on a discontinuous Percoll gradient 117 (2 mL of 45 % Percoll over 2 mL of 90 % Percoll) and centrifuged at 700 x g for 30 min 118 at room temperature. The supernatant was discarded and the pellet was re-suspended in 119 modified Tyrode's lactate medium such that 50,000 spermatozoa (based on count using a 120 haemocytometer) were used to fertilize each group of five COCs. Samples were produced using seven independent in vitro production runs. The COCs dyes, due to high co-localization with cytochrome C oxidase (Poot et al. 1996) . Embryos 
Confocal microscopy
162
Bright field, confocal and epifluorescence images were acquired using a Nikon 
194
Total DNA and RNA isolation
195
For differential gene expression analyses, total RNA from control (-LC) and treated
196
(+LC) was extracted from single blastocyst (n = 4 for each group) and purified using a The presence of amplicons was verified using melting curve analysis. Quantification of 226 mitochondrial and nuclear DNA copy numbers was based on a standard curve made from 227 a serial dilution of a PCR amplicon of the targets. measurements were performed in a LightCycler 2.0 apparatus (Roche Diagnostics).
266
GeneBank accession number, primer sequences, annealing temperatures and product size 267 are shown in Table 1 .
268
The reaction conditions have been described previously (Bermejo-Alvarez et al. comparisons test. Differences between groups were declared significant when P < 0.05.
314
As described previously for lipid mass spectra (Ferreira et al. were considered together (p < 0.05, Figure 3A) , while the average volume tended to be 335 lower ( Figure 3B ) for the comparisons within breed.
337
Effects of L-carnitine on mitochondrial activity
338
Based on Mitotracker dye intensity (Poot et al. 1996) , changes in the intensity of 339 active mitochondria (in red) can be observed in bovine embryos. As expected, the 
359
The results show a tendency for stronger expression of CPT2 and FADS2 (p <0.1) in
360
Holstein embryos subjected to the L-carnitine treatment ( Figure 5 ). 
362
Effect of L-carnitine on the lipid profiles of Holstein and Jersey embryos obtained in vitro
367
Based on principal component analysis (PCA), the most significant lipids were identified
368
( Table 2 ). The representative lipid profile of each group is shown in Figure 6 . The Ferreira, C.R., Saraiva, S.A., Catharino, R.R., Garcia, J.S., Gozzo, F.C., Sanvido, G.B., Santos, L.F., Lo 559
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